Arterial oxygen tension was studied in sixty patients with fractured neck of femur. The mean preoperative arterial oxygen tension was 63.7 mmHg (SD 12.8). Half of the patients received nasal oxygen for five days postoperative/y. In these patients, mean arterial oxygen tension was greater at all times than preoperative values, and exceeded values in those not receiving oxygen in whom no change in oxygen tension occurred until an increase on the fifth postoperative day.
Elderly patients with a fracture of the femoral neck have been shown to have arterial hypoxaemia. 1-3 In the early postoperative period, patients undergoing general anaesthesia may have a greater degree of hypoxaemia than those having surgery under subarachnoid block. 2 A fractional inspired oxygen concentration of 0.5 has been recommended during anaesthesia for surgical correction of fractured neck of femur. I Hypoxaemia worsens in the postoperative period regardless of whether a subarachnoid block or general anaesthetic is used. 3 It has been suggested that these patients should receive additional oxygen for five days postoperatively.1 However, we are unaware of any study that has demonstrated the effects of postoperative oxygen therapy in this group of patients.
The purpose of this study was to confirm the presence and assess the degree of hypoxaemia in elderly patients with a fractured neck of femur and to evaluate the effectiveness of postoperative oxygen therapy using 2 litres/ minute of oxygen delivered via nasal cannulae for five days.
PATIENTS AND METHODS Sixty patients (48 female, 12 male) aged between 67 and 98 years presenting with a fractured neck of femur and receiving either a Matchett-Brown (24 patients with subcapital fractures) or a Richards screw (36 patients with intertrochanteric fractures) were studied. Informed consent was sought and the study was approved by the local hospital ethical committee.
All patients were seen and assessed by the anaesthetist preoperatively. Patients with uncontrolled congestive cardiac failure, anaemia (haemoglobin below 9 g/dl), electrolyte imbalance, or acute pneumonia were excluded. In addition, presence or absence of cyanosis was recorded. Patients were rehydrated when necessary with intravenous crystalloid solution prior to surgery. Using the prognostic scoring system developed by Wallace,4 patients were awarded points on the basis of their social and medical status as follows (Table I) . Patients who were totally independent were given one point, those living alone but with help two points, and those institutionalised three points. Similarly those in good health were given one point, those in satisfactory health but with a history of previous illness were given two points, and those in poor health three points. Thus a patient could score between two and six points.
No premedication was given. Baseline measurements of heart rate and blood pressure were made and the patient was randomly allocated to one of two groups by selection from a shuffled stack of sealed envelopes which identified the treatment group and the type of anaesthetic to be used. Group 1 would receive no postoperative oxygen therapy, which is the usual practice in this hospital. Group 2 would receive oxygen at 2 IImin via nasal cannulae for five days postoperatively. In addition, the anaesthetic technique to be used was identified, with half of each group receiving a general anaesthetic and the other half a subarachnoid block. Subarachnoid block was performed using 0.5% isobaric bupivacaine 2.5-3.0 ml, blood pressure being maintained with intravenous crystalloids and ephedrine if necessary. These patients were given 35% oxygen in air using a ventimask throughout surgery. The other half received a general anaesthetic with thiopentone (up to 4 mg/kg) , fentanyl (up to 100 Jlg) and vecuronium. Following intubation, intermittent positive pressure ventilation was instituted using 35% oxygen in nitrous oxide with a fresh gas flow of 4.51/min in a circle system with the absorber switched off to prevent hypocapnoea. 5 Reversal of neuromuscular blockade was achieved with atropine 1.2 mg and neostigmine 2.5 mg.
In the recovery room all patients were given 35% oxygen in air using a ventimask for the first hour following surgery. Arterial samples were taken for analysis from all patients in the anaesthetic room prior to anaesthesia, and on postoperative days 1, 3 and 5 using a pre-heparinised syringe (Terumo) and a 23 gauge needle. All samples were packed in ice and analysed by an Instrumentation Laboratory IL 1312 Blood Gas Manager. This device self-calibrates after each sample, or if unused after 20 minutes. Daily control samples confirm it to be accurate to less than 1 % standard deviation. Results were analysed for statistical significance using Student's unpaired t-test where appropriate.
RESULTS

Preoperative
There was no significant difference between patients who were not to receive postoperative oxygen (Group I) and those who were (Group 2), with respect to age, nature of fracture, haemoglobin concentration or preoperative arterial oxygen tension (P a02). There were more males in Group 1 ( Table 2 ). The mean preoperative Pa02 for all patients was 63.7 mmHg (SD 12.8). There was no statistical difference in mean Pa02 values for those who were independent, living alone but with help, or those institutionalised (Figure 1 a) . There was Table 1 ). Twelve patients had a Pa02 of 52.5 mmHg (7.0 kPa) or less; of these four were considered to have central cyanosis when the buccal mucosa and lips were inspected. Each of these patients had a Pa02 below 45 mmHg (6.0 kPa). One of them had a recent chest infection 7 days prior to surgery which had been treated with antibiotics and physiotherapy for five days. The patient was apyrexial and the chest was clinically clear. As the patient did not have acute pneumonia she was included in the study.
Postoperative
Patients who did not receive postoperative oxygen (Group 1) showed no statistical differences between preoperative Pa02 and Pa02 measured on days 1 and 3. The mean Pa02 on day 5 was 6.5 mmHg higher than the preoperative mean (P < 0.01) ( Table 3) .
Those patients who did receive nasal oxygen postoperatively showed significantly higher (P < 0.001) values for mean Pa02 on all days when compared to preoperative values. In addition, all postoperative mean Pa02 values in Group 2 (receiving oxygen) were higher than those in Group 1 (not receiving oxygen) (P < 0.05).
Postoperative Pa02 was lower than preoperative in two patients in Group 2, both of whom developed chest infections. Postoperative Pa02 was lower than preoperative in 17 patients in Group 1.
There was no statistical difference in mean Pa02 between those who had received general anaesthetic and those who had subarachnoid block in either group postoperatively. 
DISCUSSION
Elderly patients with a fractured neck of femur are a heterogeneous group ranging from the fit and healthy to those with major medical problems, and from being fully independent to institutionalised. As such they are a difficult group to study, especially in respect of morbidity.
The mean preoperative Pa02 was found to be 63.7 mmHg and this compares well with the mean values of64.2 mmHg,1 67.8 mmHg,2 and 69 mmHg, 3 in other studies of patients with fractured neck of femur. These studies did not differentiate fractured neck of femur according to type (subcapital versus in tertrochan teri c).
A greater degree of hypoxaemia was found preoperatively in subcapital fracture (mean 59.3 mmHg) than in intertrochanteric fractures (mean 66.3 mmHg). The absolute difference is very small and it is doubtful if this finding is of any clinical importance. However, it has been shown that intertrochanteric fractures are associated with a greater mortality. 6 The mean age of patients in our group (81.9 years) was slightly higher than that in other studies; however, age did not correlate with the degree of hypoxaemia. Extrapolation of published regression lines 7 for age would predict higher arterial oxygen tensions than those found in patients with fractured neck of femur. Other workers have also stated that Pa02 is lower than expected in a healthy elderly population. 1-3,8
The most probable cause of hypoxaemia is pulmonary damage secondary to embolic phenomena as seen in other long bone fractures. 9 This is supported by the finding of increased physiological dead-space and increased alveoloar-arterial oxygen tension difference in patients with fractured neck of femur, I and by the finding of increased physiological deadspace in patients with clinically diagnosed fat embolism. 10 Although initially lower than predicted, the arterial oxygen tension rises during the first postoperative week to a level greater than the preoperative value. 3 This finding was supported by our study.
We have shown that the arterial oxygen tension is generally lower than expected Anaesthesia and /lIIensil'e Care. 1'01. 16, So. 4, NoremhC'r, 1988 regardless of the patient's physical condition or degree of independence. Two out of ten patients who were judged to be fit and healthy and known to live independently had a Pa02 of 52.5 mmHg (7.0 kPa) or less, while two out of thirteen patients who were institutionalised and in poor health also had a Pa02 of 52.5 mmHg (7.0 kPa) or less.
The difficulty of detecting cyanosis in these patients (examined under fluorescent strip lighting) deserves comment. Nunn and Kelman II state that the average observer should be able to detect cyanosis in 97.5% of cases at a saturation of 90%. This corresponds to a Pa02 of approximately 58.1 mmHg (7.75 kPa). As only four out of twelve patients with a Pa02 of less than 52.5 mmHg (7.0 kPa) were judged to by cyanosed we believe that the detection of cyanosis in this age group is both difficult and unreliable.
In our experience patients are seldom provided with postoperative oxygen therapy despite the fact that hypoxaemia has been demonstrated and treatment recommended for the first week. Part of the reluctance to provide this therapy may lie in a lack of awareness of the degree of hypoxaemia m these patients. In addition the benefits of oxygen are not obvious in the majority of cases, and to demonstrate long-term changes in morbidity due to this treatment would require a long and complex study.
A further problem is that the provision of postoperative oxygen enrichment by a facemask is uncomfortable and awkward for the patient. The use of nasal cannulae enables the patient to eat, drink, talk and be washed in comfort and without their removal. They are easily fixed in place and if taped are unlikely to come adrift. There are few anaesthetists who do not regularly see patients with a face mask uselessly displaced and no longer of any therapeutic value. Nasal cannulae do not require humidification and at 2 lImin for five days the cost is approximately $A11.00 including the cost of the cannulae. Many of the disadvantages of face masks are overcome providing the oxygen therapy is sufficient to satisfy the patient's needs.
In this institution, which performs more than 600 operations per year for fractured neck of femur, it has not been our policy to Anaesthesia and lnrensil'e Care. Vol. /6. No. 4. Norember. 1988 routinely provide oxygen therapy postoperatively. It was for this reason that both the investigators and the ethical committee felt justified in including a group of patients that were not given oxygen postoperatively. In addition, hypoxaemia is known to be greatest during the first hour following surgery and during this period 35% oxygen was given, although blood gas samples were not taken. The results of this study have confirmed that patients with fractured neck of femur may have a significant degree of hypoxaemia and that nasal cannulae are an effective treatment. As the hypoxaemia persists at least until the fifth postoperative day, we recommend that all patients with fractured neck of femur should receive nasal oxygen until this time.
